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Abstract 
Trauma moves a tooth from its original position which needs 
to be repositioned for optimum healing and better 
outcomes. To stabilize the traumatically displaced teeth, 
splinting is specified as the gold standard. In this article we 
have discussed about various old and modern techniques 
based on the type of material to splint teeth with 
dentoalveolar trauma. As per recommendation of IADT, 
providing flexible splint is beneficial for good healing. A 
biologically favourable splint should not just be user friendly 
but also should be convenient in terms of removal. Every 
technique has its merits and demerits. Iatrogenic trauma to 
the teeth due to forceful removal of material should be 
avoided as it may result in post operative sensitivity but 
sometimes it is inevitable. Metallic or wire based splints either 
secured with ligature wire or resin based material may show 
directly or through the cemented material and compromise 
aesthetics. 
This worsens the physiological impact which the patient is 
already facing after trauma. Recent advancement in splinting 
material with fiber reinforced material has brought a 
dramatic change in terms of strength and aesthetics, 
specifically after traumatic dental injuries. There are various 
other techniques discussed here which can be used for 
splinting teeth when the dentist has limited time in 
emergency or limited resources. The type and timing of the 
splinting span should be in accordance with the type of 
injury and as per IADT recommendation to follow standard 
of care. 
Keywords: Dentoalveolar trauma, IADT, Fiber reinforced 
material. 
Introduction 
Traumatic dental injuries have a severe functional and 
psychological impact on a patient. Trauma displaces a 
tooth from its original position which needs to be 
repositioned for optimal healing and good outcomes. In 
order to relocate and stabilize the traumatically displaced 
teeth, splinting is specified as the standard of care.1 Splint 
is defined as: "An assembly to protect, stabilize and 
immobilize loosened, fractured, replanted and 
traumatized teeth."2 It allows periodontal healing and 
regeneration of the attachment apparatus.  
Hamtnond et al., introduced an arch bar splint concept, 
which consists of a metal bar placed on to the teeth and 
ligated. From then onwards, various methods were used 
for tooth immobilization, depending on variable 
principles of rigid or flexible splinting for varying 
duration.3 
An ideal splint should be non-rigid, passive and allow for 
maintenance of oral hygiene. The original recommendations 
by Andreason4 regarding the ideal requirements of a splint 
are mentioned in Table-1. Various studies5-7 suggested that 
using flexible splint allows normal functional movements of 
teeth yielding fewer complications. Also, slight movement 
allows pulp to heal. Therefore, the International Association 
of Dental Traumatology (IADT) recommends flexible splints 
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Table-1: Requirements of an ideal splint. 
 
1-            Easy to place without traumatizing the tooth 
2-            Able to stabilize and immobilize the tooth in its original position 
3-            Easily applied inside the mouth without laboratory step  
4-            Less time consuming 
5-            Provide adequate immobilization for the desired time 
6-            Not impinging on the gingival tissues or increase the caries risk 
7-            No occlusal interferences 
8-            Allows access for endodontic treatment or pulp sensibility testing 
9-            Comfortable to the patient 
10-          Aesthetic 
11-          Allow adequate oral hygiene maintenance
Table-2: Current recommendations by IADT for splinting (Flexible). 
 
Time of Injury                                                                                                         Type of Injury 
 
Subluxation                                                                                                                          2 weeks 
Extrusive luxation                                                                                                              2 weeks 
Lateral luxation                                                                                                                  4 weeks 
Intrusive luxation                                                                                                               4 weeks 
Root fracture (cervical 1/3)                                                                                           4 months 
Root fracture (Apical and mid third)                                                                           4 weeks 
Avulsion                                                                                                                                2 weeks 
Avulsion. Dry time > 60 minutes                                                                                 4 weeks 
Alveolar fracture                                                                                                                4 weeks
instead of rigid ones and that too for limited duration.8 
The ideal recommended splinting times do not take in to 
account the stage of root development, storage medium 
or time of re-implantation.9 The ideal splinting time in 
correspondence to the type of injury is stated in Table-2. 
The aim of this review is to report conventional and 
contemporary methods and recommendations for 
splinting. In addition, we have summarized the types of 
splints according to newer advancements, materials and 
duration necessary in various traumatic injuries. 
Biologic Process: Functional forces have better outcomes 
on healing.10 The amount of ankylosis was considerably 
higher in rigidly splinted teeth in comparison to those with 
no intervention.5 Literature reports that functional stimulus 
helps to avoid considerable and rapid accumulation of dead 
zones in the periodontal ligament with blood vessels and 
fibroblast.6 Rigid and extended fixation phase are reported 
to upsurge the incidence and extent dentoalveolar 
ankylosis.11 It was evident in teeth that were splinted for one 
month than in teeth splinted for a week. A study reported 
beneficial effect when a functional splint was compared to 
rigid splinting.12 The literature in the favour of  functional 
splints is based on hypothesis from animal studies where 
teeth were rigidly splinted.5,6,11 Berude et al., proved that 
opting the regime of either a rigid or functional splint did 
not alter the healing response of periodontal ligaments of 
replanted avulsed teeth in monkeys.13 No significant 
difference was found in the healing pattern of periodontal 
ligaments. In a study reported by Andreasen et al., rigid vs 
functional splinting was not positively associated with  the 
advent of resorption in replanted human teeth.6 However 
he supported the trend for shorter fixation periods.5 
Decision making for splints: The most important 
question regarding splints is that: Is it even beneficial? A 
number of studies report that splinting has no additional 
benefits.14-16 In root fractures, studies suggest that there is 
no difference whether splinting is done or not. But it is only 
true when there is no aesthetic concern due to change in 
colour of the coronal fragment.7,17 But according to newer 
recommendations, functional splinting in such cases for 
few weeks is the best practice.7,18 The need of splinting 
and its benefits depend upon the type and severity of 
injury. Decision regarding type and duration of splint 
should be made according to the respective type of injury. 
Splint given in an emergency unscheduled patient would 
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Table-3: Classification of splints.
be different as opposed to when given as a part of planned 
management of traumatized teeth.  
Types of splints: Splints can be divided on the basis of 
materials, flexibility and newer advancements. Types of 
various splints are summarized in Table-3. 
Rigid vs flexible splinting: Splinting is of two types. If it 
involves one tooth on both sides of the displaced tooth, it 
is a flexible splint. Whereas the one involving two teeth on 
both sides are rigid splints. Historically, rigid splinting with 
immobilization for a few months was the treatment of 
choice.19 However, it demonstrated increased incidence of 
pulpal necrosis,20 ankylosis and pulp canal obliteration  
specially when given for more than 2 weeks.2 Ideally, 
flexible splints should be used for immobilization of 
traumatized teeth, to allow normal physiologic tooth 
movements.21 It is an important factor associated with the 
healing of periodontal ligament. According to Andersson et 
al., normal masticatory forces on the splinted teeth 
prevents formation of resorptive areas on the root surface.6 
As discussed previously, splints are broadly classified as 
either rigid or flexible. Furthermore, flexible splinting is the 
standard protocol. Thus, the classification in our review is of 
flexible splints based on the types of materials which 
includes both the conventional and contemporary methods. 
Wire Splints 
S.S wire composite splints: These are the conventional 
and most commonly used splints in clinical practice 
(Figure-1). These are classified as flexible splints if the 
diameter of stainless steel wire is less than 0.3- 0.4 mm.22 
The wire should be pre contoured to the surfaces of teeth, 
flexible as well as passive.23 The tooth is etched, adhesive 
placed, and the wire positioned on it with the help of 
small increments of composite. Composite is finished 
using round or flame shaped diamond or carbide burs, 
such that it does not hinder in the occlusion. They are easy 
to place, economical ,maintainable and require minimum 
time.24 Apa and Gautam et al., in their study concluded 
that with these splints 100% patients reported no issues 
in maintenance of oral hygiene.24 
Composite and fishing line: These are similar to the 
splints mentioned before, besides the fact that the wire is 
replaced with fishing line to give an aesthetic result. A 
Hospital in Sydney used nylon wire and attached it with 
colourful composites to ease the removal of the splint 
afterwards without damaging the enamel.23 In a study 
based on human cadaver models, monofilament nylon 
wire splints were compared with six different wire 
composite splints and suggested that nylon and SS or NiTi 
wires up to a diameter of 0.016 inch are better suited for 
flexible splinting of traumatized teeth as opposed to 
direct composite splints.25 
Twistflex wire: Twistflex are the commonly used wires in 
orthodontics which are flexible and constructed as a 
spring. They are also considered aesthetic but difficult to 
manipulate.26 They can be used in a similar fashion as the 
splints mentioned before with composites. 
Orthodontic brackets and wire: This splint is widely 
used in Australia which uses orthodontic brackets, 
bonded to the tooth surface with adhesive and a light 
flexible 0.14NiTi wire used with it (Figure-2). 
 
Metal Based Splints 
Arch bar splints and Wire ligature splints: Arch bar 
splints were primarily used for maxillofacial fractures 
followed by using these in dental trauma.3 A metal bar 
is adapted to dental arch and secured with ligature 
wires (Figure-3). Whereas, wire ligature splints are 
utilized by oral surgeons only in the clinical settings 
where other splinting techniques may not be 
obtainable.3 Shortcomings of these techniques is its 
rigidity and it may loosen with time. Loose and pointed 
edges irritates soft tissue and the integrity of the 
cemento-enamel junction.22 Sekar et al., stated in his 
study that arch bar is more traumatic, plaque retentive 
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Figure-1: Normal wire and composite splint.
Figure-2: Orthodontic brackets and wire splints.
and needs more operating time when compared to 
screws for jaw fixation.27 
Titanium trauma splints: This splint was introduced by 
Von Arx. It consists of a semi-rigid splint made of titanium. 
It comprises of a wire with 2.8 mm width and 0.2 mm 
thickness (Figure-4). Flowable composite resin is used to 
adapt the rhomboid mesh structure of this splint to the 
tooth surface. A disadvantage of this type of splint is its 
relatively high price. It does not irritate gingival tissues 
when compared to the arch bar splint.23 
Resin Based Splints 
Fiber splints: Unpleasant appearance of wires displaying 
through composites or fracture susceptibility  in 
interproximal region when composites are used alone is 
one of the biggest drawbacks.27 The advancement of 
fiber-reinforced composite (FRC) has introduced a new 
regime into in to the domain of adhesive aesthetic 
dentistry.28 The blend of composite resin and FRC  has 
been shown to serve as an attractive choice due to  
noteworthy paybacks in terms of physical properties,29 
the likelihood of direct application and the property to 
bond to tooth structure.30 Different fiber types such as 
glass fibers, Vectran fibers, Kevlar fibers, carbon fibers and 
polyethylene fibers have been added to composite 
materials.31 Fiber made of Carbon offers greater fatigue 
and fracture resistance and reinforce composite material, 
but they are esthetically unattractive due to their dark 
color.31,32 Kevlar fibers, have aromatic polyamide in it to 
increase the impact strength of resin based material , but 
they are also unattractive and thus their use is limited.33 
Vectran fibers are artificial fibers and have good strength, 
but their use is limited due to its high cost.31 However, 
polyethylene fibers offers a good impact strength, 
elasticity and flexibilty of composite materials. In 
comparison to other fibers, they are almost indiscernible 
in the resinous matrix hence proved to be aesthetically 
pleasing yet reinforcing composite material.30 
Ribbond: This was introduced in 1992 consisting of 
ultrahigh strength polyethylene fibers34 (Figure-5). It acts 
as a semi-rigid splints to stabilize traumatized teeth 
during healing phase with favourable outcomes.7,35 The 
high molecular weight fiber produced by gas-plasma 
treatment helps it in achieving a bond with composite 
resin, rather than being simply surrounded with the 
resin.31 Its high strength and fracture toughness is due to 
the highly cross linked structure of the fiber. These fibers 
surpass the breaking point of fiberglass and are so hard 
that special cutting tools are needed to amend them.34 Its 
easy to place, can be shaped and adapted to the teeth 
until cured, and aesthetically pleasing. Splints are smooth 
,thin and non-irritating to the injured lip.36 Also, the 
bonding ability between resin and reinforcing fiber is 
superior to that between resin and casting metal. It lacks 
shape memory and if placed inaccurately, resulting voids 
and excessive composites make it more susceptible to 
fracture.34 
Single layer fiber glass (SFG): The technique named 
Single-layer fiberglass (SFG) was introduced for stabilizing 
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Figure-3: Wire ligature splint.
Figure-4: Titanium trauma splint.
Figure-5: Ribbond.
traumatized teeth. It is used worldwide.37 Glass fibers, 
consisting of filamentous glass particles, to improve the 
impact strength of composite materials. They have 
aesthetically desirable properties, but they do not simply 
bind to the resinous matrix.38 They are easy to apply but 
difficult to cut. According to a study by Hassan et al., the 
single-layer fiberglass splints have rigidity comparable to 
that of the twistflex steel wire.26 A clinical trial by Khidr et 
al. concluded that fiber glass splint was proved to be 
cheap, easy to use, non-invasive, and less time consuming 
in application or removal. They are well tolerated by the 
patients; more aesthetic and offers good quality hygiene 
maintenance.39 
Double layer fiber glass (DFG): It works on the same 
principles as discussed in SFG however in comparison to 
SFG it takes more time for application and gives less 
pleasant aesthetics. The DFG is stiffer then SFG hence not 
recommended for flexible splinting.26 
Power chain composite splint: The orthodontic chain 
made of elastic material is very commonly used for the 
purpose of traction. It is also used in trauma cases for 
reduction and stabilization of jaw fractures. It is low cost, 
flexible material, easily available in all orthodontic 
practices.40,41 The holes in its structure help it retaining 
the composite material mechanically adhering the chain 
to the tooth surface. It is easy to apply and gives good 
aesthetic outcomes. Hassan et al. compared the stiffness  
of twistflex wire, titanium trauma splint, single & double 
fiberglass, nylon fishing line, and power chain for 
splinting of mobile teeth.26 They concluded that, to fulfil 
the criteria of flexible splints as per IADT 
recommendations, preference should be given to fishing 
line followed by power chain and titanium trauma 
splints.26 Of these, fishing line and power chain 
supersedes other techniques due to additional benefits of 
low cost and high aesthetics.26 
Composite splints: In this splinting technique, 
composite resin is applied to the facial and interproximal 
surfaces of the affected teeth along with adjacent teeth 
(Figure-6). Literature reports that interproximal 
composites on the adjacent teeth are prone to fracture.3 
According to IADT guidelines, resin bonded to the teeth is 
a non-functional splint and is not endorsed.3 It results in 
greater gingival irritation in comparison to orthodontic 
bracket splint, titanium trauma splint or composite splints 
with wires.42 Composite utilized with various other splint 
types causes possible iatrogenic damage which cannot 
be underestimated. A major drawback of using composite 
for stabilization of traumatized teeth is the difficulty in 
removal of the resin due to its strong adherence to 
enamel. Iatrogenic loss of the enamel is also an 
unavoidable outcome.43 
Other Splints 
Acrylic Cap Splint: It is a simple appliance comprising of 
acrylic flanges. It embraces the crown and interdental 
spaces in order to achieve retention. A diameter on 
1.25mm is wrapped around distal end. It is first made in 
wax followed by replacement with wax in final process. It 
is preferable to make the splint with heat cure acrylic 
however in case of urgency, cold cure acrylic can also be 
used. This technique was further modified. The improved 
version lacks intermaxillary fixation and offers better 
patient compliance and masticatory function. It has a 
modified design which lacks occlusal coverage in anterior 
and posterior region bilaterally.44 It is indicated when 
patient has displaced fractures but not enough teeth thus 
omitting the need of wiring around dentition or when 
there are chances of iatrogenic trauma to developing 
tooth buds and partially erupted teeth while screw 
fixation.45 
GC Fuji: Due to unavoidable outcomes of composite, 
alternative method of splinting was introduced by Jun-Y 
Hu which should not just be easily applied, but also easy 
to remove without damaging the tooth structure. It 
should have sufficient bonding to withstand forces 
during the splinting.43 Nylon fishing line is adapted to 
the facial surfaces of the injured tooth and the two 
adjacent teeth.  
This technique with incorporation of 0.8 mm wire or more 
rather than nylon fishing line can be used as a rigid splint. 
Removal of splint is easy and can simply be done with the 
help of spoon excavator followed by polishing the enamel 
with rubber cup.23 
Emergency splints: An alternative approach was 
introduced for medical emergency departments based on 
the concept of crudely stabilizing the teeth in the socket 
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Figure-6: Composite resin splint.
with the help of a skin barrier material Stomahesive.23 It 
also covers the tooth structure facially which helps in 
reducing post trauma sensitivity. However, further fine 
adjustments may be needed in dental office 
subsequently.23 
In case of emergency, orthodontic retainers, patient's 
mouth guard or aluminum foil covered with 
thermoplastic acrylic can also be utilized for stabilizing 
avulsed or luxated teeth.46 An in vitro study compared 
various splinting techniques for managing dentoalveolar 
trauma with respect to superiority and time to finish each 
splinting procedure. The results concluded that operators 
favoured the use of light-cured composite technique and 
bonded ribbond for management of avulsed or fractured 
tooth over the commonly stated procedures.47 
Evidence in support of the current 
recommendations 
The tendency of functional splints to stabilize 
traumatized teeth is reinforced in lately published 
reviews.18,48,49 The standard protocol for management of 
dental trauma by the AAE and IADT require a functional 
splint for  avulsion and luxation injuries, but the 
treatment regime for alveolar fractures and root 
fractures is ambiguous. Other types of dental trauma do 
require  stabilization with a splint but the amount of 
stiffness is not clarified.12 
There is literature in favour of managing root fractures 
analogous to luxation injuries utilizing a functional splint 
for 3-4 weeks.50-52 Despite multiple evidences, the type of 
splint and the time period of splinting do not significantly 
affect the healing.53,54 Therefore, a functional splint is 
advised for avulsion injuries. It takes a week for 
periodontal apparatus to heal during which the teeth are 
stabilized using a splint to prevent further trauma or 
tooth loss.55 
Conclusion 
Splints are used to achieve optimum fixation and 
stabilization of traumatized teeth in its bony housing for 
the time recommended by literature. It should be flexible 
and passive. It should neither irritate the oral mucosa nor 
should it be plaque retentive. New innovations i.e. 
composite and fiber based splints have adequate 
strength and are easy to apply. They are successful in 
replacing materials used in past. To conclude, the type 
and time of splinting depends on the type of injury and 
the amount of stabilization needed for the specific injury. 
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